Scale insects are phytophagous, feeding by sucking plant juices through a set of stylets. Individual species infest one or more or leaves, fruit, branches, main stems, trunks, or roots. They are widely distributed throughout the world with the exception of the cold extremes of the Arctic and Antarctic. They are found on a wide diversity or vascular plants, but only a few species are found on ferns and mosses. There is some debate about their rank in the classification system but they are considered by many authors to be part of the Order Hemiptera, Suborder Sternorrhyncha, Superfamily Coccoidea (Gullan 2001) . The group includes about 7,300 species, 1,050 genera (BenDov et al. 2002) , and 20 or more families (especially if the margarodoids are divided into separate family units).
Scale insects are generally small, cryptic creatures that cause major problems in agricultural and ornamental ecosystems. They are commonly transported on plant materials and because of their small size and habit of feeding in concealed areas are frequent invasive species ) causing billions of dollars in damage annually (Kosztarab 1990) .
Scales are characterized by having a single claw, neotenic adult females, winged but non-feeding adult males, and an unusual form of metamorphosis that normally includes a prepupa and pupa in the adult male (Miller & Kosztarab 1979 ). Generally there are 3 or 4 instars in the female and 5 instars in the male. Most scale insects produce some kind of wax covering that may entail a mealy substance over the body or elaborate waxy structures that are attached to the body of the insect or are formed as domicile-like structures.
A list of families that occur in the Southern Region of the United States is given below. This, the splitters view of the Coccoidea, is becoming increasingly accepted in the discipline (Koteja 1974) . Distribution records are those listed in ScaleNet (Ben-Dov et al. 2005) and have been supplemented with data from the Florida State Collection of Arthropods, Gainesville, FL and National Museum of Natural History, Beltsville, MD. Distribution records include established outdoor and greenhouse infestations, but do not include records of material taken in quarantine and destroyed. 8 False armored scales occur in all zoogeographic regions but probably are introduced in the Australasian and Palearctic regions. Madagascar seems to have the greatest diversity of species. There are 29 species in 4 genera worldwide; in the United States and in the Southern Region there are 3 species in 2 genera (Ben-Dov et al. 2002) . Conchaspis angraeci Cockerell is widespread and may be introduced into the US, but Asceloconchaspis milleri Williams appears to be native to southern Florida.
Field Characters: Body hidden under thick wax cover similar to armored scale cover except exuviae not incorporated. Cover not attached to body, often volcano shaped with ridges radiating from scale apex; round or oval in outline. Some covers without conical top, but usually with ridges. Cover of most species white or dirty white. Female body usually white (Mamet 1954 ) deep red or purple in Conchaspis cordiae (F. William Howard, pers. comm., May 2005) .
Diagnosis: Posterior abdominal segments coalesced into pygidium; legs present in all but 1 species; trochanter and femur fused; tibia and tarsus fused; antennae 3-to 5-segmented; ocellar spot on head; 2 genera with metathoracic sclerotizations near hind coxae.
Hosts: Conchaspidids are frequently collected on trees and woody perennials, but they also are found on orchids, euphorbias, and palms.
Life History: False armored scales have 4 female instars and 5 in the male (Miller 1991b) . First instars settle on the host but do not produce a cover until the first molt. They usually settle on the leaves or branches of the host.
Important references: Ben-Dov (1974); BenDov (1981); Mamet (1954); Mamet (1959); Williams (1985a); Williams (1992 Armored scales are the most speciose family of scale insects including about 2,369 species in 380 genera (Ben-Dov et al. 2002) . Although there are several classifications of the Diaspididae, there are two groups that contain a majority of the species and are relatively easy to recognize. They often are used as informal groups and are referred to as diaspidines and aspidiotines; they are based on two of the major subfamilies of armored scales, the Diaspidinae and Aspidiotinae (Ferris 1942) . There are no obvious characters that separate these groups all of the time, but most species are consistent with the following combination of characters. Diaspidines produce an elongate scale cover and have two-barred macroducts, more than one seta on each antenna, gland spines between the pygidial lobes, bilobed second lobes, and pores near the spiracles. Aspidiotines produce an oval or round cover and have one-barred macroducts, one seta on each antenna, plates between the pygidial lobes, simple second lobes, and no pores near the spiracles.
Field Characters: Wax covering domicile-like, not attached to body; wax covering with exuviae of 1 or 2 immature instars incorporated and usually visible; cover formed of wax manipulated by pygidium, of solid consistency, not filamentous or powdery; often with ventral cover; body elongate or oval; body color white, yellow, purple, red, or orange; occurring on nearly any part of plant, rare on roots and rootlets; some species become buried under plant epidermis.
Diagnosis: Posterior abdominal segments coalesced into wax-forming structure called pygidium; generally with lobes and plates or gland spines on pygidium; legs absent or represented by small sclerotized area; antennae represented by unsegmented knob; labium 1-segmented. Euphorbiaceae with 145 species. Armored scales usually are pests on plants that survive for more than a single year including fruit and nut crops, forest trees, and ornamentals such as landscape perennials, shrubs, shade trees, and greenhouse plants. Miller and Davidson (1990) compiled a list of 199 species that are considered pests in at least some part of the world. This figure is only about 8% of the total number of described species and their economic impact is quite significant.
Life History: Diaspidids have 3 female instars and 5 male instars (Miller 1991b ) Life histories are quite diverse; there can be from 1 to 6 or more generations each year and overwintering can be in any instar except the third, fourth, or adult male. Second instars and mated adult females are probably the most common. In many species, the number of generations and overwintering stages can vary depending on the climate. Eggs or first instars (=crawlers) are laid under the scale cover and a small slit is present at the posterior end of the cover that allows the crawlers egress to the outside. Scale cover formation is an interesting process that usually involves the incorporation of the crawler and second-instar exuviae. Several groups are pupillarial, i.e., the adult female remains inside of the hardened second instar exuviae. Dispersal is undertaken by the first-instar crawler either passively by air movement or actively by crawling. The first instar is the only life stage that has legs with the exception of the third, fourth, and adult male. Males only incorporate the shed skin of the crawler into their cover; the exuviae of the other instars are kicked posteriorly in the cover .
Important references: Balachowsky (1948 Balachowsky ( , 1950 Balachowsky ( , 1951 Balachowsky ( , 1953 Balachowsky ( , 1954 Ben-Dov & German (2003); Borchsenius (1966) ; Danzig (1993); Ferris (1937 Ferris ( , 1938 Ferris ( , 1941 Ferris ( , 1942 ; Howard & Oliver (1985) ; ; Miller & Gimpel (2005); Tang (1986 (Fig. 4) Felt scales occur in all zoogeographic regions but have very poor representation in the Afrotropical and Oriental regions and are very abundant in New Zealand and Australia. There are 542 species in 69 genera; in the United States there are 80 species in 10 genera; in the Southern Region including Puerto Rico there are 49 species in 7 genera (Ben-Dov et al. 2002) . Several species are occasional pests in the Southern Region including Eriococcus azaleae on azaleas, E. coccineus on cactus especially Mammillaria, E. quercus on oaks, and E. spurius on elms.
Field Characters: Felt scales are very diverse and comprise a number of apparently unrelated groups . The most common eriococcids in the U.S. are those of the Eriococcus type. They produce a white, gray, or yellowish ovisac that encloses the pyriform body of the adult female. Body color varies from pink or red to purple, green, or brown. The posterior end of the sac has a small opening that allows the first instars to escape. Other eriococcids occur under the bark of the host, produce little or no ovisac secretion and often are pink or red. Many species produce galls including one of the most interesting genera Apiomorpha which induces very ornate structures on various species of eucalyptus .
Diagnosis: Because of the great diversity and lack of monophyly of this family there is no single diagnostic character. Characters that often are present on felt scales include: microtubular ducts; strongly protruding anal lobes; conical setae; cruciform pores; translucent pores on hind legs (Miller & McKenzie 1967) .
Hosts: Eriococcids occur on a wide diversity of hosts including trees, shrubs, and even grasses. They are found on all parts of the host with the possible exception of small diameter rootlets. The greatest diversity in the southern hemisphere is on older families such as the Myrtaceae whereas in the northern hemisphere they are most diverse on more advanced plant groups such as the Asteraceae (Hoy 1962; Miller 1969 ).
Life History: Felt scales have 3 instars in the female and 5 in the male (Miller 1991b) . Most eriococcus-type species have 1 or 2 generations each Fig. 4 . Eriococcus sp.: Unpublished illustration by Miller. year. The overwintering stage usually is the adult female or egg in the ovisac. First instars appear in early spring and settling often occurs within hours of emergence from the ovisac. Second-instar males feed for a short period then produce a narrow felt sac that encloses the body. Development of the prepupa, pupa, and adult male occurs within this sac. Soon after molting, the adult female mates and produces the ovisac several days later. Usually 50 to 100 eggs are laid. Some eriococcids have very unusual life histories. One example is the gall-inducing genus Apiomorpha which can have females that live for a year or more and produce separate male galls that often are induced on the gall of the female (Cook 2001; (Fig. 5) Ensign scales occur in all zoogeographic regions of the world. There are 198 species and 20 genera worldwide; in the United States there are about 30 species in 7 genera; and in the Southern Region there are 17 species in 6 genera (Ben-Dov et al. 2002) .
Field Characters: Adult females with a thick wax ovisac that is attached to the abdomen and not the host; body adorned with patches of thick wax giving an ornate, elegant appearance; legs and antennae large and dark (Kozár 2004) .
Diagnosis: Anal ring on dermal surface, with pores and setae; apex of antenna with thick terminal seta; abdominal spiracles present; eyes stalked; predominant pore type quadrilocular; usually with ovisac band around perimeter of ventral abdomen (Kozár 2004) .
Hosts: Ortheziids occur on a broad diversity of host plants ranging from mosses and fungi to grasses and woody shrubs, even on small herbaceous plants (Morrison 1925 (Morrison , 1952 ).
Life History: Ensign scales have 4 instars in the female and most likely 5 instars in the male (Miller 1991b) . It is unknown if the prepupa is mobile like most margarodoid groups or is seden- tary like other scale insects. The life history of these scales is not well described. In the greenhouse on coleus, Orthezia insignis (Browne) could complete a complete life cycle in 30 days and reproduction was strictly parthenogenetic. Offspring were deposited over 24 days and from 80-102 nymphs were produced per female (Shivakumar & Lakshmikantha 2001). Normally feeding on the foliage of the host.
Important References: Kozár (2004); ; Morrison (1925 Morrison ( , 1952 .
Notes: In 2004, a book was completed on the Ortheziidae of the world by Ferenc Kozár. Many new genera and species are included from most areas of the world. The Orthezia species groups used by Morrison (1952) are now treated as genera, e.g., the graminis species group is now Graminorthezia, so the number of described genera has nearly doubled. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Praelongorthezia 5(4) . 7 or fewer pairs of abdominal spiracles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Graminorthezia 8 pairs of abdominal spiracles. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Orthezia Pseudococcidae or Mealybugs (Fig. 6) Mealybugs occur in all zoogeographic regions of the world and are abundant in most ecosystems. There are 1,989 species and 271 genera worldwide; in the United States there are 351 species in 48 genera; and in the Southern Region there are 155 species and 37 genera (Ben-Dov et al. 2002) .
Field Characters: Adult females are often characterized by a white, mealy or powdery secretion that covers the body. Species that occur in concealed habitats such as grass sheaths either lack this secretion or have only small amounts of it. Frequently marginal areas of the body have a series of protruding lateral wax filaments. These filaments may be absent, confined to the posterior 1 or 2 abdominal segments, or occur around the entire body perimeter. A filamentous secretion often is produced that encloses the eggs and at least part of the body (McKenzie 1967).
Diagnosis: Look for the following combination of characters; none are present in all species. With ostioles; cerarii, when present, usually present at least on anal lobe; 1 or more circuli; swirled-type trilocular pores; translucent pores on hind legs; 2 pores on each surface of trochanter; without basal denticle on claw. Other characters to consider are: trochanter pores parallel to front edge of femur, not oriented transversely; 3 labial segments; usually 3 pairs of anal-ring setae; more than 4 setae on tibia; tubular ducts without invagination (Williams 2004; .
Notes: No single character can be used to determine a specimen as a pseudococcid. Mealybugs are a large and diverse group and exceptions occur for every character. There are species without ostioles, cerarii, circuli, trilocular pores, and translucent pores. Although the family is distinct, the only way that it can be diagnosed is by using a combination of characters (Danzig 1986) .
Hosts: Based on an analysis of the host information in the mealybug catalogue by Ben-Dov (1994) , mealybugs occur on species in about 250 families of host plants. The most common host family is Poaceae with 585 species. The Asteraceae is a distant second with 250 species. The top ten most common host families are Fabaceae 225; Rosaceae 116; Rubiaceae 101; Euphorbiaceae 97; Myrtaceae 94; Labiatae 85; Moraceae 82; Cyperaceae 75. It is interesting that grasses and composites are such important hosts of mealybugs, but are far less common as hosts of armored scales. This might be explained by the tendency for mealybugs to occur on herbaceous plants rather than woody plants.
There are surprisingly few mealybugs on families such as Salicaceae, Pinaceae, and Betulaceae. Fig. 6 . Pseudococcus maritimus (Ehrhorn): Illustration from Miller, Gill, and Williams (1984). Life History: Mealybugs have 4 female instars and 5 instars in the male (Miller 1991b Danzig (1986); Ferris (1950 Ferris ( , 1953 Tang (1992) ; Williams & Watson (1988) ; Williams & Granara de Willink (1992) ; Williams (1985b Williams ( , 2004 42(41) . Anal lobe cerarii with large concentration of basal trilocular pores, 2 conical setae . . . . . . . Chnaurococcus Anal lobe cerarii without a concentration of basal trilocular pores, often without conical setae . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Eurycoccus Checklist (Fig. 7) Giant mealybugs occur in the Nearctic, Neotropical, Oriental, and Palearctic regions. They are absent from the Afrotropical and Australasian regions. There are 57 species and 1 or 2 genera worldwide; in the United States there are 23 species in 1 genus; and in the Southern Region there are 5 species and 1 genus (BenDov et al. 2002) .
Diagnosis: Body large and rotund; claw with basal denticle in addition to subapical denticle; cerarii large and conspicuous; trochanter with 3 or 4 pores on each surface; with trilocular pores, ostioles, translucent pores on hind legs, and usually with a circulus (Williams 2004; Miller 1991a) .
Notes: Giant mealybugs are quite uniform in their morphological characteristics. The family most likely includes only 1 or 2 genera: Macrocerococcus (which often is treated as a synonym of Puto) and Puto. Ceroputo clearly is a pseudococcid and not a putoid. Putoids have only recently been removed from the Pseudococcidae, based primarily on their chromosome system.
Life History: Giant mealybugs have 4 instars in the female and 5 in the male. Most species have a single generation each year, although Puto sandini Washburn requires 4 years to complete a generation (Washburn 1965) . Puto antennatus (Signoret) has a single generation each year and feeds on conifers in the high elevations of the Bavarian Alps. Overwintering occurs in the immature stages under the bark of the host. In early spring the nymphs move to the bases of needles, enlarge, and appear as adults in early May. Adult males are common. Eggs are laid in July (Sampo & Olmi 1979) . Macrocerococcus superbus Leonardi has essentially the same life history. There is a single generation each year, adults appear in May, and oviposition occurs in July. Mating is necessary for reproduction. First instars are the overwintering stage (Marotta 1992 
